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DETAILED EXPLANATIONS

1. (b)
If x is the number of layers, then the total number of strands is obtained by,
N = (3x?-3x +1)
=3(3)-(3x3)+1
=27-9+1
N =19
2. (a)
End condenser network:
IS IR
V4
Vs Y = Vi

1 Z||1 0| Vg
10 1Y 1| Ik
1+YZ Z| Vg

Y 1| I
Here A # D therefore it is not symmetrical

AD-BC =1+YZ-YZ=1

Therefore it is reciprocal.

3. (b)
i \%
Reactive power, Q = E-AV
LX 7kV
Q= 04" 200kV
Q = 0.04375 p.u. = 0.04375 x 1000 MVA
= 43.75 MVAR

4. (b)

Phase constant, § = 0.00314 radian/km
B = 0.00314 x 200 = 0.628 radians

2ml
b=
B _0628 010
A 2 2n
/
Percentage ratio of -~ = 10%

A
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5. (d)
v
R; I;
Loss tangent of the cable = tan § = Vol 1.
1 c
5 1 1 1
tan o = = =
oCR;  21fCiR; — 2% 50x1x 107 x1x 10°
1
~ 100m
6. (b)
For a T-model,
{Vs} 1 4 [1 o} 1 4 [VR}
I —
S 0 1 Y, 1 0 1 Ix
ZLYL ZLYL
B I
YL 1+—ZLYL R
L 2
21y,
A-1 1+ > -1 _ 7,
c Y, 2
Z, _ A1
2 C
7. (d)
Piansmitted = V1 for 2-wire DC system
= constant
= Vil = VoI,
I V.
or a _ 2o
I Vi
Py = Ileine = Constant
= iRy - 3R,
2
or R, I
R, = 4R,

Since conduction length is same (given),

R o

or,

1

1

o Conductor

material
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10.

11.

1 .
Thus, (Conductor material), = 1 (Conductor material);
. . 3 .
So, Material saving = 1 (Conductor material),
. . 3
Percentage material saving = ZX 100 =75%
(c)
S
V, = V,(K2+3K+1)=11 022+ (3x0.2) + 1)
V, = 18.04 kV

()

According to phasor diagram of a two phase system,

cos ot .
b

sin ot

For balanced two phase system,
0 = 90°
¢ = 0,

(a)
p,+P,+P, =0
P,+01-02=0
P, =01pu
Power flow from bus 1 to 2 is zero

EV .
P, = Ysm(Sl -3,) =0
5, =39,
As bus 1 is slack bus 8, = 3,=0
A7
P, = %sm(SZ -933)
1x1

01 = 1 Sin(52 —63)
3, -8, = sin’! (0.1) = 0.1 rad

8, = -0.1 rad
(c)
Vm
(RRRV),. = F (X, = 2nfL)
L = 10 =0.0318
2xm x50
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12.

13.

14.

15.

16.

(RRRV) 0y = (LOOXﬁ)X 1
J3 J0.0318 % 0.040 x 107
(RRRV), = 9.16 kV/us
(b)
S o o B ses
e know that, L™ 1-A 1-099 _
Lo XL 3654
©2nf  2xmx50
- L = 11.63 H

(c)

At SIL, the VARs consumed by series inductance of line are equal to the VARs generated by shunt
capacitance of line so no VARs is required by transmission line. Hence at all the points on the line
there is in phase voltage and current, i.e. upf, i.e. flat voltage.

(b)
(SIL)y, = (SIL)gq X1+ K; = (SIL)oq X 1+0.3

“1‘31’ -1 x 100 = 14.02%

% change

(a)

D, D,
fe——e—>|
<3 m->t=3 m—>|

fe—F7——
D,

1
d D;D,D;)Y3 ]
Inductance, L = sz_oln(_') =§—°h{% = 2x107 In| 2X3X0°
oA e ’ 10
0.7788 x ——
2
L = 1.375 mH/km/phase
(d)
For cable, insulation resistance and length relationship is:
R e +
T
R _ b
RZ B ll
R = 25100
- 27 180
R, = 13.89 MQ
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17.  (b)
49.33 MVAR
82.954 MVAR
Without Synchronous motor:
Q, = §;sin¢, = %%sin(cos_1 0.75)
Q, = 13229 MVAR
With Synchronous motor:
150+0.1 . -
Q, = S,sin¢, = Wsm(cos 10.95)
Q, = 4933 MVAR
VAR supplied by motor = 82.954 MVAR
18.  (¢)
Self GMD for 4 bundled conductors
1/4
Dy = (r’xsxsX\/Es) /
- 1/4
= (0.7788%05x102 x1x1x+2) " =0272m
19. (d)
1 1 , -6
Y = —+- +j(2m x50 x100x107")
eq 50 j(2mx50x0.15)
oq = 0.0224227.01° G
o = 44.642-27.01° Q [l
L. 100 /% .
 44.642-27.01° 0
= 2.24/27.01° A
The input power factor = cos (27.01°) = 0.89 leading
20. (b)
Let base impedance = Zj
Xiq = 00257,
L 14
© "~ Zg

Assuming inductance of line,

L H/km and capacitance as C F/km.
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21.

22,

23.

X = olL
Y = wlC
X _0.025Zp Y _ 14
L= ol 7 C7 al wlz
Velocity of propagation is,
1
v 7 JLc
5 1
2210 o025z, 14
wl wlZp
1/0.025x1.4 x 3 x10°
Length of the line, | = aktetatse =178.65 km
2m x50
(a)
Load [ - Vs _ 220£0°
oad current, | = 7~ 10250°
I = 22/-50° A
Vv, (~ . o= 1000 7 =10/50° Q
C> < VARs

Real power supplied by source is,

p, = |V| |I|cos¢
= 220 x 22 x cos(50°) = 3111 W
(a)
At no load, Ve = AV,
_ Y _ 20 _
Vi N) T AT 091 263.73 kV

The percentage voltage regulation is,

Vrane) = VR(rL)

0 - x 100
VR VR(rL)
263.73 - 220
= ————x100 = %
220 X 19.87%
(d)
From the given voltages,
[ = Vo _ 10£0°
e R R
Vi 10£-120° .
I, = iX, i1 =10£150° A
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V., _ 10£120°

[ = — — =10£-150°A
¢ —jXc —j1
Given, I, =0=1+I,+I = 1020 +10£150° +10£ -150° =0
R = 0577 Q
24.  (d)
200 MW 400 MW P(MW)
50-f  50-48
x 200
0.01x+f =50 ..(1)
d 50-f  50-475
an 600—x 400
50-f=375-625x103x
6.25x 103 x - f = -46.25 ..(ii)
x = 230.77 MW
From equation (i),
(0.01 x 230.77) + f = 50
f = 47.69 Hz
25. (b)
3-¢ fault current:
Let system is under no load condition before fault,
E = 1£0° p.u.
3-¢ faul I .
- t t, 1, = v
¢ fault curren i X,
X, = L 0.2p.u
= 1T s j0.2p.u.
Line-line fault current:
__ABE
=% +x
V3
= X+ X, = —_],2‘5
= j02+X, =j0.69 p.u.
= X, =j049 p.u
26. (d)
0.3 0.3 03 03
Bustew) ~ |03 03+0.5] |03 08
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27.  (b)
Positive sequence reactance diagram

1.£0°

j0.5 i

.0.5
= Zy = ]?

Negative sequence reactance diagram:

0.5 j0.5 -2
1£0° 1£0°

0.4

.04
= Zn =I5

Zero sequence reactance diagram:

]0.4% 0.4
=

j0.25

Al———T00—

o
j0.25
o
025
= o = I
E
o
I = -j7.058 p.u
= 1] = 7.058 p.u.
28. (d)
P
1.0 f--------
05 -
8I0 Srr
P, = P_. sing,

www.madeeasy.in

o Copyright: MADE EASY



mnDE ERASY CT-2019 | EE + PowerSystems | 15

India’s Best Institute for [ES, GATE & PSUs

sin§, = 0.5
. T
8, = 30° or 3 rad
n_5n .
and S . = n—60=ﬁ—g—? rad or 150
P 05(5t = R
cos§,, = P—m(SmaX —8p)+co8d 0y = T(?_g) + cos(150°)

The critical clearing angle,
8 = cos! (0.18117) = 79.562°

cr

29. (b)
Sum of the line currents in a A is always zero
I+, +1. =0
I, = -I
1 2 1
I, = g[Ia +ol, + o IC} = Sl -ot,]
_ 1,(1-12120°)  (10£0°)(1 - 1£120°)
- 3 3
1, = 5.77/-30° A
30. (b)

Sp, = (0.8 +0) p.u.
This 0.8 p.u. active power is supplied by the generator G,
Ix1

0.8 = 05 sind

. 4(08
§ = sin 1(7) = 23.58°

2
Qg = —|V1|X|V2|C058—ﬂ
= iCos(23.58°)—i
0.5 0.5

Qg = -0.167 p.u.

The VAR rating of the capacitor = 0.167 p.u.
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